THL'S OPI NI ON WAS NOT__ WRI TTEN FOR PUBLI CATI ON

The opinion in support of the decision being entered today (1) was
not witten for publication in a law journal and (2) is not binding
precedent of the Board.
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Bef ore STAAB, NASE AND GONZALES, Adm nistrative Patent Judges.
STAAB, Adm ni strative Patent Judge.

This is an appeal fromthe exam ner’s decision tw ce
rejecting clains 1, 2, 4-7, 9-11, 13-15 and 24-28. dains 16-
23, the only other clains remaining in the application, have
been wi t hdrawn from consi deration pursuant to 37 CFR § 1.142(hb)
as not readable on the elected invention.

Appel lants’ invention pertains to heat exchanger tubes used

in the construction of heat exchangers. Mre particularly, the
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invention relates to the configuration of the inner surface of
t he heat exchanger tubes. According to appellants, the present
i nvention provides a new configuration on the inner surface of a
heat exchanger tube that inproves heat transfer efficiency.
| ndependent claim 1, a copy of which is found in an appendix to
appel lants’ brief, is illustrative of the appeal ed subject
matter.

The follow ng references of record are relied upon by the

exam ner in support of rejections under 35 U S.C. § 103:!

Boot h 5, 275, 234 January 4, 1994

Oni shi et al 4,480, 684 Novenber 6, 1984

(Oni shi)

Han et al 5,361, 601 Novenber 8, 1994
(Han)

Fujinoto et al 63-172893 July 16, 1988
(Fuj i not 0)

Uchida et al (Synposiun), “Heat Transfer Coefficient of HFC s
Non- Azeotropic Refrigerant M xtures in a Horizontal G ooved
Tube” 30th National Heat Transfer Synposium of Japan, Vol. 1
(May 5, 1993), pp. 33-339.

The follow ng rejections under 35 U.S.C. 8 103 are before

!Qur understandi ng of the Japanese | anguage references is
derived fromtranslations prepared in the Patent and Trademark
O fice. Copies of the translations are attached to this
opi ni on.
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us for review

1) clains 1, 2, 4 and 5, unpatentable over Fujinoto in view

of Boot h;
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2) clainms 6, 7, 9-11, 13 and 14, unpatentable over Fujinoto
in view of Booth and Onishi;

3) clainms 15, 24 and 25, unpatentable over Fujinoto in view
of Booth, Onishi, and Synposium

4) claim 26, unpatentable over Fujinmoto in view of Booth,
Oni shi, and Han; and

5) clains 27 and 28, unpatentable over Fujinoto in view of
Boot h, Onishi, Synposium and Han.

The rejections are explained in the exam ner’s answer
(Paper No. 20, nmiled Septenber 29, 1998).

The opposi ng vi ewpoi nts of appellants are set forth in the

brief (Paper No. 19, filed July 2, 1998).

Opi ni on

Wth reference to appellants’ Figure 10, independent claim
1l is directed to a heat exchanger tube configured to have
an inner surface having a convex portion [7]
having a tip which has a predeterm ned area, and a
plurality of inner fins [9] each having a tip, the
area of the tip of the convex portion being |arger
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than that of the tip of the inner fins, wherein the
cross-sectional shapes of the convex portion and the
inner fins are asymmetrical so that the flow

resi stances are different for different flow
directions of a refrigerant through the tube.

[ Enphasi s added. ]

Fujinmoto, the primary reference in the exam ner’s
rejection, is simlar to appellants’ heat exchanger tube is the
sense that both have internal ribs, and in the sense that both
are designed to be nmounted in holes of thin nmetal sheets by an
expansi on process that includes forcing a mandrel through the
tubes to nmechanically expand theminto tight engagenent with the
hol es of the sheets. Further, both Fujinoto and appellants
provide a relatively |large convex portion (appellants’ el enent
(7), Fujinoto’s elenent (6)) on the inner surface of the tube
for the purpose of taking up expansion forces of the mandrel and
preventing the smaller, nore delicate inner fins (appellants’
elenment (9), Fujinoto’s elenent (7)) frombeing detrinentally
defornmed by the mandrel. See, for exanple, the paragraph
spanni ng pages 5 and 6 of the attached translation of Fujinoto.

Booth, the secondary reference in the examner’s rejection,

al so pertains to an internally ribbed heat exchanger tube that
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is designed to be nounted by the aforenentioned expansi on
process. |In Booth, all of the internal ribs are the sanme, that
is, Booth does not provide any relatively |arge convex portion
(such as elenment (6) of Fujinoto) for taking up expansion
forces. Booth states that the expansi on process causes probl ens
when nmounting ri bbed tubes of the type disclosure therein.
Specifically, Booth states that “with rifle tube [i.e., an
internally ribbed tube] the stress caused by the expansion
process is increased in the thin part of the tube wall, causing
the tube to split if there is even a mninmal defect in the tube”
(colum 2, lines 15-18). Booth contends however, that by
“increasing the amount of wall available (bottomwall to fin
wal | ratio)!? to accommopdate the required expansion, the

i kelihood of the tube splitting can be reduced” (colum 2,
lines 19-22). Concerning this splitting phenonmenon, Booth
states that “[it] is believed to be due to the necessity for
sections of the tube between the fins to accommodate the stretch

requi red by the expansion process, which necessarily caused

2Boot h defines the terns “bottomwall distance” and “fin
wal | distance” in the paragraph spanning colums 3 and 4.

6
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i ncreased stress to these areas of the wall” (colum 2, line 67
t hrough colum 3, line 2). Concerning the configuration of the
fins, Booth states the foll ow ng:

As shown in FIG 2 and in these and ot her
preferred enbodi nents, the apex angle of fin 26 is
preferably asymetrical with respect to a radius 32 of
the circular transverse cross-sectional shape. Such
radius 32 intersects a spirally disposed fin 26 to
formrespective angl es of approxi mtely 13E and
approximately 15E with regard to sl oped sides 28, 30 of
the inverted V-shaped fin 26. In such a manner,
sl oped sides 28,30 of the inverted V-shaped fin 26 do
not in these preferred enbodi nents sl ope down at the
sanme angle with respect to inner surface 16 of tubul ar
menber 10. Accordingly, the shape of the severa
spiral grooves 24 between the spirally disposed fins
26 is that of an irregular trapezoid, as shown in FIG
2. [Colum 4, |ines 14-26; enphasis added.]

The essence of the examner’s rejection of claiml is that,
al t hough Fujinoto does not disclose the convex portion (6) and
inner fins (7) of the heat exchanger tube as being asymetrical
in cross-sectional shape, it would have been obvi ous to one of
ordinary skill in the art to so shape these el enents of
Fujinoto’s tube in view of the teachings of Booth.

However, appellants argue on page 5 of the brief that Booth
proposes to overcone the tendency of the tube to split by

i ncreasing the anount of wall available to be stretched by
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increasing the bottomwall to fin wall ratio. Appellant also
correctly points out that the shape of Booth's fins is nowhere
characterized as contributing to the split resistance of the
tube, and that the small fins of Fujinoto are not defornmed to
any appreci abl e extent during the expansion process.?
Appel l ant’ s argunents are well taken. From our
perspective, Booth teaches increasing the anount of wall
avai |l abl e between the fins (i.e., increasing the “bottomwall to
fin wall ratio”) as a way of preventing the tube fromsplitting
during the expansion process. It is unclear to us fromBooth's
di scl osure why Booth “prefers” that the fins be asymetrical,
but, in contrast to the exam ner, we do not read Booth’s
di sclosure as requiring this type of fin configuration as a
prerequisite to increasing the amount of wall avail abl e between
the fins. Accordingly, like appellants, we find no notivation,
either express or inplied, within the teachings of the applied

references for nodifying Fujinmoto in a manner that would result

Appel | ant al so asserts (brief, page 6) that the shape of
the fins in Booth is believed to be for the purpose of hol ding
their shape, an assertion with which we do not necessarily
agr ee.
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in the subject matter of claiml1l. 1In this regard, even | ooking
at Booth in a light nost favorable to the exam ner, that is, as
showing that it is generally known in the heat exchanger art to
provide internally ribbed heat exchanger tubes with asymetri cal
fins, the rejection is not sustainable. This is so because, as
best, Booth woul d have suggested that one of Fujinobto’s internal
formati ons, either the convex portions (6) or the fins (7),

m ght be asymretrical. 1In contrast, claiml1 calls for both the

convex portion and the fins to be asymetri cal .
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In light of the foregoing, we will not sustain the
exam ner’s
rejection of claim1, or clains 2, 4 and 5 which depend
therefrom as being unpatentable over Fujinoto in view of Booth.

The exam ner has rejected clains 6, 7, 9-11, 13 and 14 as
bei ng unpatentable over Fujinoto in view of Booth and Onishi,
and claim 15 as being unpatentable over Fujinoto in view of
Boot h, Onishi, and Synposium Like claim1l, each of these
clainms requires the cross-sectional shapes of the convex portion
and the inner fins to be asymetrical so that the flow
resi stances are different for different flow directions of a
refrigerant through the tube. W have carefully considered the
Oni shi and Synposium references additionally applied by the
exam ner agai nst these clains but find nothing therein that
makes up for the deficiencies of Fujinoto and Booth di scussed
above. Therefore, we also will not sustain the exam ner’s
rejections of these clains.

Clains 24 and 25 stand rejected as bei ng unpatentabl e over

Fujinoto in view of Booth, Onishi, and Synposium Appellants

10



Appeal No. 1999-1778
Application No. 08/888, 365

argue on page 8 of the brief that the rejection of these clains
shoul d be reversed for the reasons expressed with respect to
clainms 1, 2, 4-7, 9-11 and 13-15. However, clainms 24 and 25 do
not include the limtation that the cross-sectional shapes of
t he convex portion and the inner fins are asymmetrical .
Therefore, appellants’ argunment with respect to clains 24 and 25
fails at the outset because it is predicated on limtations that
do not appear in the clains. See In re Self, 671 F.2d 1344,
1348, 213 USPQ 1, 5 (CCPA 1982). Since appellants have not
presented any other argunents as to why the rejection of clains
24 and 25 is inproper, the rejection of clains 24 and 25 will be
sust ai ned. *

Clainms 26 depends fromclaim1ll and stands rejected as

bei ng unpatentabl e over Fujinoto in view of Booth, Onishi and

‘W note in passing that we are in agreenent with the
exam ner’s bottomline conclusion that the fin height to nean
inner dianeter ratio limtation of claim24, the helical angle
limtation of claim26, and the zeotropic refrigerant
limtation of both clainms 24 and 26, are taught or suggested
by the applied prior art. For exanple, see (1) page 4 of the
translation of Fujinoto for its teachings regarding fin height
and inner dianmeter, (2) Booth (colum 1, l|ines 45-53) and
Oni shi (colum 2, lines 18-19) for their teachings regardi ng
helical angles, and Synposiumfor it general disclosure
regardi ng the use of zeotropic refrigerants.

11
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Han. dCainms 27 and 28 depend fromclai ns 24 and 26,
respectively, and

stand rejected as being unpatentable over Fujinoto in view of
Boot h, Oni shi, Synposium and Han.

Wth respect to claim26, this claim because of its
dependency on claim 11, requires that the heat exchanger tube of
t he heat exchanger includes a convex portion and inner fins that
are asymmetrical. In that the reference to Han additionally
relied upon by the examner in the rejection of this claimdoes
not make up for the deficiencies of Fujinoto, Booth and Oni shi
in this respect, the rejection of claim26 cannot be sustai ned.

Mor eover, each of clains 26-28 calls for a refrigerating
circuit capable of operating in a heating node or a cooling node
and including a heat exchanger wherein, in the heating node, the
heat exchanger functions as an evaporator and the fl ow
resi stance therethrough is low, and, in the cooling node, the
heat exchanger functions as a condenser and the flow resistance

t herethrough is high. Thus, these clains tie the node of
operation of the circuit and the correspondi ng functioni ng of

t he heat exchanger to flow resistance through the heat

12
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exchanger. Because we find no teaching, suggestion or inference
in any of the applied references for providing a | ow fl ow
resi stance through the heat exchanger when it functions as an
evaporator in the heating node, and for providing a high flow
resi stance through the heat exchanger when it functions as a
condenser in the cooling node, these rejections cannot be
sust ai ned.

In summary, the standing 8 103 rejection of clains 24 and

25 is affirmed. Al other rejections are reversed.

13
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No tinme period for taking any subsequent action in

connection with this appeal nmay be extended under 37 CFR

1.136(a).
AFFI RVED- | N- PART
LAVWRENCE J. STAAB )
Adm ni strative Patent Judge )
)
)
) BOARD OF PATENT
JEFFREY V. NASE ) APPEALS AND
Adm ni strative Patent Judge ) | NTERFERENCES
)
)
)
JOHN F. GONZALES )
Adm ni strative Patent Judge )
LJS/ wgb

14



Appeal No. 1999-1778
Application No. 08/888, 365

Cushman, Darby & Cushman

Intellectual Property Goup of Pillsbury
Madi son & Sutro

1100 New York Ave., NW

Ni nth Fl oor East Tower

Washi ngt on, DC 20005- 3918

15



